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Why  Laser  Propulsion? 
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The  benefits  outweigh  the  negative  aspects! 


Low  Cost  Access  To  Space: 

The  Primary  Lightcraft  Application 
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Vehicle  production  cost  estimated  at  $3,000  per  vehicle  (1  kg  payload) 
Interest  in  this  concept  expressed  by  AF,  NASA,  DARPA,  NRO 


Ground-Based  Laser  Launch: 
Launch  From  A  Single  Site  (“89"  SDIO  Study) 


Ground-based  laser  Earth  surface 

launch  facility 


Ground-Based  Laser  Launch: 

With  Use  Of  Space  Assets  (“89”  SDIO  Study) 


Program  Summary 
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Additional  Laser  Propulsion  Applications 
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CANDIDATE  HIGH-POWER  LASERS 
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*MW-CLASS  AVERAGE  POWER  LEVELS  DEMONSTRATED 
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Basic  Rate  Equation  and  Discharge  Categories 
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Fraction  of  Discharged  Energy  Deposited  in  Various 
Modes  of  a  He:  A/,;  CO,  3:2:1  Mixture 
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Discharge  Preionization  or  Ionization  Options 
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Experimental  Data  Verifying  Conductivity 
Dependence  of  E-beam  Stabilized  Discharge 


Specific  Output  Energy  (Cold-gas  -  220° K) 
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Thumper  Laser 
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Candidate  Concepts/Arch 
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Closed-Cycle  100  kW  Transmitter 
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Representative  Schematic  of  Flow  Loop  Components 
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Projected  MOPA  Outputs 


Amplification  length  (cm) 


Schematics  of  Flow  system 
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Flow  speed  :  50  m/s  m=31.5  (Effective  Molecular  Weight) 

Density  =  1.3  kg/m3 


Laser  Operation  Requirements 
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Laser  Operation  Requirements: 
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Acoustics  Suppression 
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Conceptual  Design  of  Four-Unit 
Multi -Megawatt  C02  Laser 
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Transmitter  Schematic  Block  Diagram  For 
Single-Module  Megawatt-Class  Laser 


Conceptual  Beam  Combining  with  Hot  Cell 

Intra-cavity 
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Optical  Resonator  Cavity ;  Optical  Components 
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Power  Oscillator :  Optics 
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Peak  Line  Frequency  Suppression  Using  Hot  Absorption  Ceil 
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